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WHAT 00 YOUNS ADULTS KNOW ABOUT SCIENCE? 
Stmt Results From Two National Asstssmtnts 



Dots Antrlcan laadarship In tha sclancas raflact a widaspraad- public un- 
darstindlng of sc1anca» or 1$ It basad upon tha actlvltlas of only a fraction 
of our citlians? Is ganaral sclantlfic lltaracy incraasing or dacraasing 1n 
Amarlca? Oaflnltlva answars to thasa questions ara difficult to attain with- 
out analyzing a variety of social, economic and political factors. However, 
some context" for the question of America's general scientific literacy can 
be provided by examining survey data gathered by the National Assessment of 
Educational Progress (NAEP) In three science assessments ( Three Nation al 
Assessments of Science , ig78) of g-, 13- and 17-year-olds and young adults. 
The first assessment was conducted In 1969-70, the second In 1972-73 and the 
third in 1976-77. While each of these assessments Included a young adult 
sample, only the results from the second and third assessments can be used 
to measure changes In performance. 

This paper focuses on changes^ In science knowledge of young adults from 
the second assessment to the third assessment and will also compare perfonnance 
cf young adults with that of 17-year-olds In school. Performance in science 
among the young adult population Is of Interest because the age range, 26-35, 
represents for many Anerlcans those years when formal schooling may have 
ceased and careers are being developed. Moreover, the young adult population 
is often socially active and concerned about Issues of Importance to tha total 
society. The results presented In this paper will perhaps provide some clues 
about how well informed this age group Is about some of tha scientific facts 
and principles underlying environmental problems and ofher areas. 

A useful first step toward understanding the adults' results would be to 
view them in the context of general performance trends among the three student 
populations. Briefly, these results show that: 



^Because National Assessment reports changes In performance over time, some of 
the exercises administered In the first assessment are not released to the 
public so that they may be administered in « future assessment. In this way. 
National Assessment Is assured of having a valid base for determining changes 
' in performance over time. In addition, some science exercises were administered 
to both the 17-year-old and young adult samples so that comparisons between the 
two age populations can be made. 
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* All «gts dtcllntd In ptrfomanct from tht first to tht stcond «ss«ss- 
mnt. Tht third isstssmtnt found ptrformtnct Itvtls for 9- and 13-ytar 
oldl ntar that of tht stcond asstssmtnt. 

• A furthtr dtcHnt In ptrfomance was nottd for 17«ytar*oldi fron tht 
stcond to tht third asstssmtnt ( Thrtt National Asstssmtnts of Sc1tnct » 
1978, p. xltl), 

Tht findings Indict tt that tht last dtcadt saw dtcllnts In ptrforminct In 
scltnct among tht thrtt studtnt populations. Although tht rttt of dtclint 
among 9-ycar-olds and 13-y«ar»olds apptars to havt abtttd, tht dtclint among 
17-ytar-old$ con t1 nuts. Tht findings for tht 17-ytar-olds art of particular 
Inttrtst htrt btcaust this agt ppuUtlon will btcomt tht ntw young adult 
population. 



Somt Changts In Young Adults' Ptrformanct 

Approxlm^ttly 2,000 young adults rtspondtd to tach scltnct txtrclst In tht 
1972-73 asstssmtnt, and approximattly 1,?00 young adults rtspondtd to tach 
txtrclst In 1976-77. Extrclsts admlnlsttrtd In tach asstssmtnt rangtd across 
a vtry gtntral Itvtl of scltnct knowltdgt, and 20 txtrclsts from tht stcond 
asstssmtnt wtrt admlnlsttrtd again In tht third asstssmtnt.. Fqr complttt 
dttalls about sampling, administration, analysts and rtlattd asptcts of tht 
adult scltnct asstssments, tht rtadtr may consult Thrtt Asstssmtnts of Scltnct, 
1969-77; Ttchnlcal Sumnary (1979). 

Exhibit 1 displays the ptrformanct levtls for two asstssmtnts of young 
adults nationally and in stltcttd groups (stt Apptndix A for dtfinitlons of 
tht groups). Tht solid black lint Indlcatts national avtragt ptrctntagts of 
young adults corrtctly rtsponding to tht 20 changt txtrclsts In 1972-73, and 
thd broktn black lint Indlcatts national avtragt ptrctntagts of young adults 
corrtctly rtsponding to tht stmt txtrclsts In 197S-77. Tht bars rtprtstnt 
tht positions of stltcttd groups of young adults rtlatlvt to tht national 
avtragt ptrctntagts. Exhibit 1, thtrtfort, dtplcts tht changts In national 
ptrformanct bttwttn tht two asstssmtnts and tht changts In groups' positions 
rtlatlvt to tht nation and rtlatlvt to thtir past ptrfoimanct. (Stt Apptndix 
B for tablts stating tht avtragt ptrctntagt correct for tht nation and tach 
group.) 

Exhibit 1 indicatts that mort young adults corrtctly rtspondtd to tht 20 
changt txtrclsts in 1972-73 (44. 6S) than In 1976-77 (40.73i). In addition, tht 
dtclint in ptrformanct among tht stltcttd groups was gtntral ly uniform, with a 
ftw txctptlons. Ont txctption is that dtcllnts in tht Northtasttm and Ctntral 
rtglons wtrt not statistically signl flcant.2 Anothtr txctption occurrtd among 



^Whtn changt statistics art discussed in this paper, only those grttttr than 
two standard errors art nitntioned. The standard error is a measure of the 



EXHIBIT I, Changes In Perfowiance by Selected Groups of Young Adults on 20 Exercises 
Administered In 1972-73 and 1976-77 Science AssessMnts 
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young adults In tht Wtsttm r«g1on. In tht 1976-77 scltnc* «$$«sii»nt, sig- 
nificantly fmtr young adults In th« Wost corrtctly responded to txerclsts than 
did so In the 1972-73 assessment. Note also that while young adults In the 
Southeastern region performed below the national average in 1972-73, their 
performance In 1976-77 was nearly the same as that of the nation. So while 
the nation experienced a decline, the young adults In the Southeast held their 
own. 

Patterns of performance among the remaining reporting groups are somewhat 
similar to those observed In the results of assessments In other learning 
areas. For Instance, more males than fenales responded correctly to the sci- 
ence exercises. The same Is true In the "race/ethnicity" category, where we 
observe that more whites than blacks responded correctly to the science exer- 
cises. Young adults residing In big cities or fringes of big cities tended to 
perform at a somewhat higher level than those who reside In medium cities and 
smaller places. Of some Interest, however. 1$ a comparison between the overall 
effects of the categories "own education" and "parental education. It appears 
that "own education" Is a more precise Indicator of differentials In perform- 
ance than the "parental -education" category. 

Now let's look at some of the exercises used to measure changes in perform- 
ance. Not only are changes In percentages of correct answers interesting 
between the two points in time, but the percentages of particular incorrect 
answers and "I don't know" responses are also of some interest. 



varlaoillty of a statistic due to sampling and other random fluctuations. In 
reporting changes greater than two standard errors, we are confident that 
changes this large would occur by chance in fewer than S% of all possible 
replications of NAEP's sampling and data collection procedures. When sum- 
marizing more general trends across age populations, we are less restrictive. 
For example, most reporting groups in the young adult and 17-year-old popula- 
tions declined between the two science assessments, but not all declines were 
statistically significant. However, the consistency of those results seems 
noteworthy, even if individual changes are not significant. 



You «re lo'>k1n9 to the west and observe e full moon near the horizon. What time 
Is It? 



Percent Percent 
Responding Responding 
1972>73 1976-77 



^ It Is about sunrise. 37.8 29. S 

§It Is about noon. 1.7 2J 

It Is about sunset. 31.5 37.3 

It Is about midnight. 13.4 14.9 

Ol don't know. 15.5t 15.4t 

fColmn d£>€B net total 100% b0cau6€ of TKnmding cmd/oT nonraaponea. 



Green plants are important to animals because the plants 

Percent Percent 

Responding Respondinq 
1972-73 1976-77 



O consume both food and oxygen. 12.8 8.'^ 

consume food and give off oxygan. 4.9 8.9 

o consume food and give off carbon dioxide. 2.0 4.0 

• produce food and give off oxygen. 63.6 55.8 

<0 produce food and give off carbon dioxide. 7.7 15.5 

0> I don't know. 7.0+ 7.2+ 



fColuim dose riot total 100% beaauae of tKtunding and/oT nonpaaponse. 



ROCK SALT PILES 




The crop duster, cattle, salt stored in piles outdoors, and farmer spieadlng 
fertnirer CAN ALL 



Percent Percent 
Responding Responding 
1972«73 1976-77 



0> Improve the so IK 18.6 20.1 

^ make the stream water Impure. 58.8 44.4 

0> kin Insects that attack crops. 6.9 8.3 

<0 make olants grow bigger and faster. 11.3 17.8 

<Z> I don't know. 4.2t g.O-!- 



•^Column, does not total 100% b^oauae of rounding cond/ot nonr^Mpcnam, 
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einsttln's theory of tht b«s1c rtUtlonshlp bttwttn mtttr And tnirgy (e*mc^) 
VMS proposed In tht Mrly 1900*s. BtlOM «rt somt dtvtlopmtnts that occurred 
somt yt«rs Uttr. 

Which ont M«s sptclflcally suggtsttd by E-mc^? 



O Lastrs 

o Ttltvlslon 

O Space travtl 

O Jtt propulsion 

w The nuclear reactor 

O I don't knoM. 

fColiem dc«9 not total 100% 2)«c«u»« of Toynding and/ov nonrtspontt. 



Ptrcent 


Percent 


Responding 


Responding 


1972-73 


1976-77 


4.7 


4.6 


4.2 


2.6 


6.3 


5.9 


8.0 


8.6 


39.9 


37.8 


37.0t 


40. 2t 



The blood carries on many functions 1n the human body. Indicate whether each 
question describes a function of the blood. 

Percent Percent 
Responding Responding 



1972-73 1976-77 



A. Is it a function of the blocd to digest food? 

<2> Yes 17-3 22.0 

^ HQ 80.3 73.2 

<C> I don't know. 2.5+ 4. St 

B. Is it a function of the blood to protect 
against disease? 

^ Yes ^^-^ ^'-'^ 



No 



All 3 parts correct 



10.7 8.9 



I don't know, 2.5t 3.6t 

C. Is it a function of the blood to carry food 
to the cells? 

^ Yes 3^*^ 

C3> NO 3.8 7.3 

<0 I don't know. 2.5* 4.3t 



63.1 57.3 



fCctumn does n^t total 100% b9csu$9 of rouruiing crd/or ncnr#a?c?n»«. 



Sent CoinpArlsons B«b«ttn Young Adults tnd 17«YMr-01as 



A colltctlon ftf IS icltncft txtrclsts mm a^inlsttrtd to „wth tht 17-ytAr- 
old tnd young idult tainplts In ttch of tht scltnet ASttstintnts. Htrt U • 
suRiMry of ptrformtnct by tht two igt populations: 

Adults n-Yiif^Olds 
National Avtragt National Avtragt 

Parctnt Corrtct Ptrcant Corrtct 

1972-73 41.9 1972-73 40.6 

1976-77 36.4 1976-77 36.8 

National avtragt ptrctntagts varltd only slightly bttimn tht two agt 
populations In both asstssmtnts. Cltarly, ptrformanct among 17-ytar-olds and 
young adults dtcllntd bttwttn tht t»fo asstssmtnts. This sama patttm of dtclint 
ptrslsttd across tht stltcttd rtporting groups with only two notablt txctptlons, 
dtplcttd In Exhibit 2. 

Exhibit 2 displays tht rtlatlvt position^ bttwttn tht two varlablts that 
compost tht ract/tthnlclty cattgory (whitts and blacks) and tht stx cattgory 
(malts and f«Mlts). This dtplctlon Indlcatts that gaps In ptrfonmnct bttwttn 
malts and ftmalts art grtattr In tht young adult population than In tht 1n- 
school l7-ytar-old population. Tht stmt pitttm ptrUlns to tht rtlatlvt 
position of whitts and blacks: gaps in ptrformanct bttwttn whitts and blacks 
art grtattr In the young adult population than in tht 1n-$chool l7-ytar-old 
population. It should bt nottd, howtvtr, that tht lints for blacks at agt 17 
and for ftmalts at agt 17 art inclining, whilt tht lints for whitts at agt 17 
and for malts at agt 17 are declining. This tends to suggtst that tht gaps in 
performance art at least being reduced. 

Results from two other assessments (health and reading) of tht young adult 
and the 17-year-old populations Indicate that, gtntrally, 17-year-olds know 
mora than young adults. Tht rtsults of tht science asstssmtnts, howtvtr, sug- 
gest an txctptlon to this gtntral patttm. In science, adult malts apptar to 
know mora than 17-ytar-old males; however, female adults did not perform as 
wall as 17-ytar-old ftmalts. Thic 1$ possibly a rtfltctlon of tht fact that 
malts art gtntrally tmploytd mort ofttn In positions rtqulHng sont dtgrtt 
of scltntific comptttnct than art females. Some tvldtnct for this gtntral iza- 
tlon was nottd in tht 1976-77 asstssmtnt, which asktd young adults if thty wtre 
•nployed in positions related to science. Tht ptrformanct of thost who 
indicattd scltnct-rtlattd employment was about 10-15S higher than those who did 
not. 



ERIC 



^Relative position is tht dtv1at,ton of a rtporting group frcm tht nation (group 
avtragt ptrctnt corrtct minus, national avtragt ptrctnt correct). This removes 
tht ovtrall timt trend an4 «l i0ws us to examine whether groups are becoming 
more homogeneous over time (t.g.» 17-year-old malts and fenale$). 
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EWiBIT 2» A Cowptrtson Bttiittn Youno Adulti «nd IT-Yttr-Olds 
^ lUct/Ethnlclty *nd Stx oh 15 Ovtrlipplng Scitnct Extrcists 
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Following are some of the exercises administered to young adults and 
17-year-olds In two science assessments. The declining pattern of performance 
Is evident for both populations » but, more often than not, the declines for 
l7-year-clds are not as steep as for young adults. Also of Interest Is the 
fact that the percentages of "I don't know" responses are somewhat lower among 
17-year-olds than among young adults. The slightly higher overall performance 
by 17-year«^olds on these sample exercises can probably be attributed to their 
more recent exposure to such topics. 



A strain of plants has bten dwarf for $«vtra1 ^ewratlcwts. Sw^s from sow* of 
thase plants w«re planted. Among the rmn plants 95 vtere dwarf and 5 were tall. 
Which of the following would be the best test of the Idea that the 5 tall 
plants were not mutants but grew tall because of sail conditions? 

Adults 17-Year-Ollds 

Percent t>ercent Percenl Percent 

Responding Responding Responding Responding 

1972-73 19?6«77 1972-73 1976-77 

O Cross tall and dwarf 

plants. 5.9 7.1 Q.o . 3,6 

O Plant seeds from dwarf 

plants in poor soil. 2.7 3.7 3.9 3.8 

0> Plant seeds from tall 
plants in the kind of 
soil the 5 tall plants 

grew in. 11.3 31.5 7.8 10.7 

• Plant seeds from dwarf 
plants in the kind of 
soil the 5 tall plants 

grew in. 53.4 48.9 57.0 52.2 

<Z> Plant seeds from the 5 
tall plants In soil to 
which various vitamins 

have been added. 14.7 14.0 13.5 16.4 

C=> .1 don't know. 11.9+ • 14.6+ 8.8+ 7.8+ 

■^CotuP^* dees not total 10C% because of i*owiding and/ai* nonpesponse^ 
/ • ' ^ • ' 
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Which of the following U the most Important cause of the seasons In the 
temperate zones of the Earth? 



Adults 17- Year-Olds 

Percent Percent Percent Percent 

Responding Responding Responding Respondinn 

1972-73 1976-77 1972-73 1976-77 

• The Earth's exis Is not 
at right angles to the 

plane of Its orbit. 25.7 29.9 31.0 27.2 

O The Earth Is not always 
the same distance from 

the Sun. 49.7 48.8 50.2 51.6 

C3 The Earth's speed Is not 

constant during the year. 1.6 2.1 2.1 3.5 

c::> The Earth's surface is 

mostly covered wit^ water. 3.4 4.3 3.0 4.0 

O The Earth 1s not a * 

perfect sphere. 2.7 4.4 4.9 4.8 

O I don^t know.: < .16.6t 10.2t 8.4t 8.5t 

fColu/m does not total 100% beoause of rounding and/or nonresponae. 
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Suppose that a rubber balloon filled with air does not leak and that It Is 
taken from Earth to the Moor. One can be sure that on the Moon, the balloon 
win have the same 







Adults 
Perf,ent Percent 
Responding Responding 
1972-73 1976-77 


17- Year-Olds 
Percent Percent 
Responding Responding 
1972-73 1976-77 




size as on Earth. 


40.3 


27.5 


46.8 


38.1 




mass as on Earth. 


22.9 


26.3 


26.8 


29.1 




welfjht as on Earth. 


3.6 


4.2 


1.8 


2.8 




rate of fall as on 
Earth. 


1.5 


1.3 


.8 


1.0 




ability to float as 
on Earth. 


19:7 


19.4 


15.5 


15.1 




I don't know. 


11. 7t 


20. 9t 


7.4t 


10. 8t 



fColiem doee net total 100% heoauae of TOimding and/or nonreeponae. 
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In hot cllmatw. th« advantage of buildings with whita surfaces Is that white 
surfaces effectively 

Adults 17»Year-01ds 

Percent l>ercent PertenI Percent 

Responding Responding Responding Responding 

1972-73 1976-77 1972-73 1976-77 

O absorb light. 6.0 6.0 6.5 6.4 

<Z> defract light. 13.1 16.1 13,2 14.9 

W reflect light. 64.1 59.8 67,6 62.6 

O refract light. 7.4 7.4 6.9 6.1 

<=> transmit light. 2.7 6.1 2.0 3,3 

<Z> I don't know. 6.2+ 4.2t 3.6+ 5.3+ 

fColiffm doM not total 100% bacauee of Tounding cmd/oT nonraapont^. 



The statement that the relative humidity Is 50 percent means that 

Adul ts 17- Year-Olds 

Percent"^ Percent Percent Percent 

Responding Responding Responding Responding 

1972-73 1976-77 1972-73 1976-77 

0 the chance of rain is 

50 percent. 13.6 12.0 15.3 14.3 

c3 the atmosphere contains 
50 pounds of water per 

cubic mile. 3.8 6.3 5.8 7.1 

Q the atmosphere contains 
50 grams of water per 
..cubic meter. , 12.9 11.5 12.5 12.0 

the atmosphere would be 
saturated with water If 
the air temperature were 

50<^F. 3.3 3.7 3.9 6.5 

« the atmosphere contains 
- half as much water as It 

could contain at its pre- * ' 

sent temperature. 47.5 42.6 , 49.0 42.2 

<0 -I don't know. 18.6+ 23.7+ 13.2+ 17.6+ 

fCotism do&B not total 100% beocaise of TOvrMng ard/or ncnresponBe. 
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Conclusion 



Because of the small nunber of exercises used to assess the scientific 
literacy of young adults, results are suggestive rather than conclusive. 
However, young adults performed less well In 1976-77 than in 1972-73. With 
the exception of some regional variations, most of the reporting g^roups 
reflected the same uniform decline as detected nationally. 

Comparison between the young adult and 17-year-old populations suggests 
that the two age groups are not very different In their performance on science 
exercises. Moreover, both age populations declined In performance between 
1972-73 and 1976-77. Ar»ng the reporting groups, however, $omejB4erest1 ng 
patterns are evident. Adult males appear to Itnow more abou^^^Tence than 17- 
year-old males. The opposite appears to be 'th^ case among f«ales. Females 
at age 17 performed higher on science exercises than female young adults. By 
the same token, 17-year-old blacks performed higher oh science exercises than 
black young adults. This finding suggests that any differences In performance 
among school age groups Is exacerbated by social mores that often limit the 
exposure of certain groups to certain opportunities. 

Additional assessments of the young adult population would be helpful In 
establishing clearer trends of this important age group's performance in 
certain crucial learning areas. 
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APPENDIX A 
DEFINITIONS OF REPORTIKQ GROUPS 



National Asstssment. unlike most tasting programs, doas not rtport scores 
for Inil ^idoals. Rather, NAEP reports how defined groups of people respend to 
certain questions . Definitions of the groups discussed in this report are pre- 
sented below. 



Region 

Using the U.S. Office of Business Economics categories, the country has 
been divided Into four regions — Northeast, Southeast, Central and West. 
States Included In each region are shown on the following map. 




Sex 

Results are presented for males and females. 



Race/Ethnicity 

Respondents are classified as white, black or other on the basis of visual 
observation by the Interviewer. Results are given separately for whites and 
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bUcks, Th« number of respondents classified as "other" was too small to pro 
duce reliable results. 



Conmunlty Size 

Size-of-coinnunlty categories are based upon the populations of the com- 
munities In which the respondents being assessed were located. 

Big cities and urban fringes : communities with a population greater than 
200»0OTT 

Medium cities and smaller places : conmunlties with a population less than 



Age . 

The young adults ranged In age between 26 and 35 years. 



Own Educetlon 

Young adults were asked their highest education levels attained. Respon- 
dents are classified into three groups. For purposes of definition, high 
school refers to grades 9 through 12. _ 

Not graduated high school : young '^adul ts who reported they had not gradu- 
ated from high schooK 

Graduated high school : young adults who reported they had graduated frorn 
high school, but had no formal education beyond high school. 

Post high school : young adults who reported they had some formal educa- 
tion beyond high school that may have Included business, professional or trade 
school training as well as college or university training. 

Parental Education 

Young adults were asked their parents' highest education levels attained. 
Respondents are classified into three groups. For purposes of definition, 
high school refers to grades 9 through 12. 

Not graduated high .&chool ; young adults whose parents did not graduate 
from high school . 



Graduated high school : young adults who have at least one parent who 
graduated from high school but did not continue beyond high school. 



Post high school : ' young adults who have at least one parent who has had 
some post high school education. 
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APPENDIX B 



AVERAGE PERCENTAGES CORRECT FOR THE NATION AND 
SELECTED GROUPS ON 20 EXERCISES 



I 
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TABLE 1. Perfomanct by Selected Groups of Voung Adults on 20 
Exercises Administered In 1972-73 and 1976-77 Science Assessments 



Nation 



Average 

Percent 

Correct 



44.6 



1972-73 
Standard 



Error of 
Average 
Percent 
Correct 

0.6 



1976-77 
Averagi Standard 



Percent 
Correct 



40.7 



Error of 
Average 
Percent 
Correct 

1.0 



Region 
Northeast 
Southeast 
Central 
West 



44.7 

40.2 
44.9 
47.7 



1.0 

1.6 
0.9 
1.4 



41.7 
40.5 
43.1 
36.6 



1.5 
1.9 
1.7 
2.6 



Sex 

Male 52.3 

Female 37.4 

Collapsed community size 

Big cities/urban fring^ 44.4 

Medium cities/smaller places 44.7 

Race/ethnicity 

White 47»8 

Black 25.9 

Other 31.9 

Own education 

Not graduated high school 27.2 

Graduated high school 38.6 

Post high school 56.9 

Unknown 41.4 

Parental education 

Not graduated high school 36.8 

Graduated high school 47.3 

Post high school 55.9 

Unknown 28.3 



0.9 
0.6 



0.9 
0.9 



0.6 
0.9 
1.9 



0.7 
0.7 
0.7 
3.6 



0.7 
0.8 
1.0 
2.6 



49.1 
33.3 



41.2 
40.3 



44.6 
21.5 
28.7 



20.5 
34.7 
51.3 
45.0 



32.5 
41.9 
52.5 
23.3 



1.4 

1.0 



1.5 
1.5 



0.9 

1.2 
2.5 



1.2 
1.2 
1.0 
15.0 



1.3 
1.1 
1.7 
2.2 
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and Differences 1n Average Percentage Correct for Sex and Racial Groups 
of Young Mults a«<l 7- Year-Olds In 1972-73 and 1976-77 

^ Adults 17-Year-Olds 

1972-71 1976-77 197^-73 1^-77 

National percentage correct 40.6 36.8 41.9 36.4 

( .6)t (1.1) ( .5) ( 

Difference"'"'' In avera*je 
percentage correct 
(group-nation) 



Male 


8.1 

( .5) 


8.8 
( .7) 


5.5 
( .4) 


4.4 

( .3) 


Female 


- 7.5 
( .4) 


- 7.7 
( .7) 


- 5.2 
( .4) 


- 4.3 

( .3) 


White 


3.2 
( .3) 


3.8 
( .8) 


2.9 

( .3) 


2.4 

( .2) 


Black 


-19.2 
( .9) 


-18.8 
(1.4) 


-15.5 
( .8) 


-14.4 
( .6) 



^Nmbera in parentkeaee are the standard errare of mah percentage or differ^ 
tfttcd in percentage. 

Positive differences indicate perfomanae above the nation^ (md negative 
differences indicate performnce below the nation. • 
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